Introduction {#S0001}
============

Burning mouth syndrome (BMS) is characterized by burning sensation in oral mucosa without visible lesions in clinical examinations. Several areas are affected in the oral cavity, but the chief complaint is tongue burning. BMS symptoms include the sensation of burning, eating difficulties, and dry mouth.[@CIT0001] This syndrome affects 1--5% of the adult population and its etiology is multifactorial, which may involve complex interactions of local, systemic, and mental factors.[@CIT0002] The prevalence of BMS increases with age in both genders; it mainly affects females aged 60--69 years.[@CIT0003],[@CIT0004] In patients with BMS, degenerative axonal changes in the terminal nerve fibers, sensory changes caused by cold, heat, taste, and pain stimuli, and changes in the central nervous system (CNS) are obvious.[@CIT0005] Therefore, evaluation of mental complaints in patients referring to dentists is of great importance. They complain of various oral burns,[@CIT0006]--[@CIT0009] reversion of taste sensations,[@CIT0009] dry mouth,[@CIT0010]--[@CIT0012] numbness,[@CIT0012] itching,[@CIT0011] tingling sensation,[@CIT0010],[@CIT0012] and tongue pressure against the teeth.[@CIT0010] In dealing with such patients, other causes of complaints should be rejected. It is better to say what it is not rather than what it is.[@CIT0013] The long-term burning sensation is considered as the chief complaint of BMS. However, burning from scalding and tingling is also reported. Sleep disorders at nights, changes in dietary habits, and unwillingness to do social activities are also observed in the affected patients.[@CIT0014] The BMS is commonly associated with various complaints including burning sensation, pain, dry mouth, taste reversion, pain intolerance in artificial teeth, thirst, and ulcer in the mouth.[@CIT0013] Stressful events are created by a roughly common mechanism and a physiopathologic approach. The pain nozzles, which start from the cerebral cortex, the hypothalamus, and the limbic system and end to thalamus, the reticulation system, and the spinal cords nucleus, release chemical agents that can exacerbate or inhibit the neural waves injected into the spinal cord or thalamus. The serotonin (5-hydroxytryptamine5HT) and norepinephrine nozzles are the important chemical mediators of the sensory system. These neurotransmitters are changed due to psychological disorders and transmit to the thalamus and the spinal cord due to the inferior sensory system effects on the balance of sensory information. In this regard, the feeling of pain or burning, which does not have a clear physical stimulus or is not related to the presence of the stimulant, is emerged. On one hand, anxiety disrupts gamma-aminobutyric acid (GABA) receptors in the CNS and changes their activity, and on the other hand, the production of endorphins by the CNS reduces neural balance (modulation) of the senses entering the spinal cord or thalamus, and ultimately causes severe pain. However, researchers consider vascular and CNS factors as the etiology of these complaints.[@CIT0015] Galli et al found a relationship between BMS and psychological state, although not significant. However, there was an obvious relationship between mouth problems and psychological conditions. The present study showed that anxiety and depression were more prevalent among patients with BMS.[@CIT0016] Brailo et al indicated that no clinical signs were associated with BMS and the symptoms were often incurable according to laboratory results; physicians, who are unfamiliar with BMS, consider it as an unrealistic sense and do not take it seriously. Negligence of BMS by physicians, increases patients' anxiety and exacerbates their sense of pain.[@CIT0017] Therefore, the present study aimed at comparing the frequency of complaints and severity of stressful events between patients with BMS and healthy individuals referring to the clinic of Zahedan School of Dentistry.

Materials and Methods {#S0002}
=====================

The BMS was diagnosed in the patients based on the rejection of all the factors causing these complaints in the area by describing the pain or burning sensation, features such as the absence of pain or burning on the path of a nerve or its main branches, mostly bilateral and constant sensation of pain throughout the day with spread onset and gradual ending, several months and even years of chronic pain, failed consultations and treatments, and raised complaints of mental and psychological stress. A total of 30 patients with BMS as the case group and 30 patients with organic etiology as the control group were studied. Individuals were excluded if they had a systemic disease or were on medication.

Patients complained of increased salivation, infection in the mouth, mouth and lips numbness, taste disorder, etc. Therefore, patients diagnosed with BMS rooted in mental or atypical factors were enrolled in the study. After inclusion and signing of the consent form, patients were classified based on the type of complaints (using a researcher-made checklist), duration of the complaint until referral (\<6 months, 6 months to 2 years, 2--5 years, \>5 years), type and severity of stressful events based on the Holmes-Rahe scale, and the severity of complaints based on the visual analogue scale (scores interpretation: mild: 1--3.9, medium: 4--6.9, severe: 7--10). The Holmes-Rahe table was analyzed by a psychologist for 30 subjects in the control group. The standard Holmes-Rahe table was employed to study the relationship between stress and disease in various communities. The first 30 items in the Holmes-Rahe table are related to the highest level of stress. The total score of 150--200 indicates exposure to a harmful event with the probability of 37% and 200--300 and above is referred to as the probability of injury by 50%-80%. The type and severity of stressful events (according to the Holmes-Rahe table) occurred over the past month to the patients were recorded.

Data were analyzed using SPSS version 22. First, the quality of the data was carefully evaluated. Then the data were summarized using descriptive statistics such as frequency tables, charts, and statistical indices. Qualitative and quantitative data were expressed as number (%) and mean ± standard deviation (SD), respectively. The Chi-squared test was employed to compare the frequencies between the two groups. To compare the mean of quantitative variables between the two groups, parametric *t*-test for independent samples was used. A P-value of less than 5% was considered as significant level in the study. The study protocol was approved by the Ethics Committee of the Zahedan University of Medical Sciences.

Results {#S0003}
=======

In the present study, the control and case groups were compared (n=30 in each group). The mean age of participants was 40.1 ± 12.5 years; ranged 21 to 65. The mean age of the subjects in the case and control groups was 40.13 ± 2.30 and 40.07 ± 2.31 years, respectively and no significant difference was observed between the groups in this regard based on *t*-test results (P=0.98). Chi-squared test showed no significant difference between the two groups in terms of gender distribution.

Comparison of Complaints Between Patients with BMS and Controls {#S0003-S2001}
---------------------------------------------------------------

In the case group, nine cases (30%) reported more than two complaints, while none of the subjects in the control group had more than two complaints. Burning and tingling were the most frequent complaints in the control and case groups. The Chi-squared test showed a significant difference between the two groups in terms of the frequency of complaints (*χ*^2^ = 56.18; degree of freedom (df) = 2.6; P\<0.001) ([Tables 1](#T0001){ref-type="table"} and [2](#T0002){ref-type="table"}).Table 1The Frequency of Complaints in Both GroupsType of ComplaintsGroupControlCaseTotaln%n%n%Burning or tingling2996.6002933.43Burning, tingling, itching13.330011.66Burning, tingling, numbness-tingling and increasing the saliva0013.3311.66Burning, tingling, abnormal movement of tongue and abnormal taste sensation0013.3311.66Burning, tingling, numbness-tingling, itching and mouth dryness0013.3311.66Burning, tingling and moving submucosa0026.6623.33Burning, tingling and feeling infection0026.6623.33Burning, tingling and feeling the loss of taste sensation0031035Burning, tingling and not feeling the taste of food0013.3311.66Burning, tingling and changing the color0013.3311.66Burning, tingling and having difficulty in speaking0013.3311.66Burning, tingling and having difficulty in chewing food0013.3311.66Burning, tingling and swelling tongue0026.6623.33Burning, tingling, abnormal movement of tongue0013.3311.66Burning, tingling and the others0031035Burning, tingling, and abnormal taste sensation0013.3311.66Burning, tingling and increasing the saliva0026.6623.33Burning, tingling and feeling ulcer on the tongue0013.3311.66Burning, tingling and feeling infection0013.3311.66Burning, tingling and swelling of tongue and abnormal movement of tongue0026.6623.33Burning, tingling and feeling mouth heat0013.3311.66Burning, tingling, numbness-tingling, itching and abnormal movement of tongue0013.3311.66Burning, tingling, feeling the increase of saliva and mouth heat0013.3311.66 Table 2The Frequency of Complaints in Both Groups Considering the Number of Complaints by Each PersonThe Number of ComplaintsGroupsControlCaseTotaln%n%n%12996.7002948.3213.321702236.7≥300930915Total301003010060100

Comparison of the Mean Severity of Complaints Between Patients with BMS and Controls {#S0003-S2002}
------------------------------------------------------------------------------------

The mean severity of complaints in the control and case groups were 4.97 ± 1.79 and 7.73 ± 1.48, respectively. The results of *t*-test showed that the mean severity of complaints was significantly different between patients with BMS and controls (*χ*^2^ = 6.52, *df* = 58; P\<0.001); [Figures 1](#F0001){ref-type="fig"} and [2](#F0002){ref-type="fig"} display the differences.Figure 1Differences in the severity of complaints between the groups.Figure 2The distribution of the severity of complaints in both groups.

Comparison of the Frequency and Duration of Complaint Between Patients with BMS and Controls {#S0003-S2003}
--------------------------------------------------------------------------------------------

The results of Chi-squared test showed that the frequency of complaints between the two groups was significantly different (*χ*^2^ = 25.12; *df* = 2; P\<0.001) ([Table 3](#T0003){ref-type="table"}). Moreover, the maximum duration of complaint was \<6 months and 2--5 years in the control and case groups, respectively.Table 3The Frequency of Complaint Duration Between Two GroupsDuration of ComplaintsGroupsTotalControlCasen%n%n%Less than 6 months2284.6415.4261006 months to 2 years545.5654.5111002--5 years318.81381.316100More than 5 years010071007100

Comparison of the Type of Stressful Events Between Patients with BMS and Controls {#S0003-S2004}
---------------------------------------------------------------------------------

The results of Chi-squared test showed that the frequency of stressful events between patients with BMS and controls was significantly different (*χ*^2^ = 33.90; *df* = 2.4; P\<0.001). The results are shown in [Tables 4](#T0004){ref-type="table"} and [5](#T0005){ref-type="table"}.Table 4Comparison of the Type of Stressful Events Among Patients with BMS Syndrome with Control GroupType of Stressful EventsControlCaseTotaln%n%nDivorce0013.331Death of a family member0026.662Changing job26.66002Changes in the economic state516.66005Changes in the responsibilities of life13.33001Changes in living conditions516.6613.336None of them1343.330013Changes in the economic situation and living conditions26.6613.333Changes in job and economic situation13.3313.332Changes in economic situation and religious activities13.33001Partner's death and changes in living conditions0013.331Separation from the partner and changes in living condition0013.331Changes in the health of a family member and living conditions0013.331Injured or sick0013.331Pregnancy and conflict with spouse's parents0013.331Death of a family member and conflict with spouse's parents0013.331Being injured, sick and retirement0013.331Divorce and changes in the number of conflicts with the spouse0013.331The death of a family member and a change in the responsibilities of life0013.331Death of a family member and changes in job0013.331The change in the number of conflicts with the spouse and spouse's parents0013.331Changes in the economic situation and housing loan0013.331Changes in the economic situation, divorce, and change in living conditions0013.331Being injured or sick, loss of job and change in life responsibilities0013.331Being injured or sick, married and change in living conditions0013.331Loss of job, change in life responsibilities and living conditions0013.331Pregnancy and sexual issues, change in the economic situation0026.662The death of a family member, change in work and economic situation0013.331Changes in the economic situation, the responsibilities of life and living conditions0013.331Sexual issues, changes in job and economic situation0013.331Spouse death, changes in the economic situation and living conditions0013.331Change in the job, economic situation and the responsibilities of life0013.331Spouse death, changes in the economic situation, responsibilities of living, leaving child from home, changes in living conditions and housing loan0013.331 Table 5The Distribution of Stressful Events in Two GroupsThe Number of Stressful EventsGroupsControlCaseTotaln%n%n%01343.3001321.711343.3413.31728.3≥2413.32686.73050Total301003010060100

Comparison of the Severity of Stressful Events Between Patients with BMS and Controls {#S0003-S2005}
-------------------------------------------------------------------------------------

According to the results, the mean severity of stressful events in the case and control groups was 100.39 ± 37.48 and 22.73 ± 2339.7, respectively ([Figure 3](#F0003){ref-type="fig"}). The results of *t*-test indicated a significant difference between the groups in terms of the mean severity of stressful events (t = 9.27; *df* = 58; P\<0.001).Figure 3The mean severity of stressful events in two groups.

Discussions {#S0004}
===========

When patients with complaints refer to dentists, they usually face diagnostic and therapeutic challenges. Although most such-complaints are rooted in physical changes in teeth, mucus, gum, and muscles, they are sometimes rooted in mental disorders. Sometimes there is no convincing physical evidence for such complaints; unfortunately, in most cases, pain and burning are attributed to infectious teeth, decay, sinusitis, and even natural changes in the oral mucosa (sometimes mistaken for cancer), and unnecessary diagnostic methods such as magnetic resonance imaging (MRI) and computed tomography (CT) scan, or inappropriate treatments (tooth extraction, root canal treatment, surgery) are prescribed. They underestimate patients' problems and waste the time and money, and a delay in diagnosis results in distrusting the physicians and leaving the disease untreated. Therefore, to the best of authors' knowledge, these complaints are not rooted in mental problems and psychological disorders, while patients' complaints and behavior along with questionnaires findings reveal the presence of mental disorders in patients with BMS. Psychiatric disorders are found in patients referring to dentists both with mental health complaints and functional bodily complaints including dental, mucus, and gum diseases. For example, toothache, burning sensation of the gum or tongue, dry mouth, taste reverence, etc., can be rooted in mental and organic problems. In other words, it is important to always consider mental health as an underlying cause of dental issues, regardless of whether a patient have been diagnosed with a psychiatric disorder, that may provoke the complaints, behavior changes, and distraction, which may also vary slightly depending on their communities and cultures. It is also very important to explore the types of mental health complaints in patients referring to dentists.

Mental health complaints are categorized by type, and their diagnosis indicate psychological root causes including facial atypical pain, BMS, dry mouth, increased salivary flow, not feeling taste or feeling abnormal taste in the mouth; in other cases such as numbness, tingling, itching, feeling infection, etc., a general diagnosis of atypical chronic sensory processing disorder (ie, heterogeneous with organic or neurological causes) can be made. In dealing with such patients, other etiologies should be rejected. To diagnose any disease, the physician should trust the patient. Dentists should trust patients complaining of pain in a specific tooth, increased or decreased saliva, or a wound, but when there is no rotten tooth, injury, or dry mouth, all of them are rooted in mental illness, mental imbalance, or a psychiatric disorder. The present study was performed to identify the types of mental complaints and their association with the psychological imbalance and/or psychiatric disorders. Although the association of psychiatric disorders with these complaints is confirmed, some dentists still do not believe in the causative role of psychiatric disorders in the incidence of pain. Sometimes it does not match with diagnoses such as atypical facial pain or pain in the mouth, jaw, and face. The BMS diagnosis should only be made when there are no clinical or neurological findings. Due to the lack of a certain diagnostic criteria for BMS, some studies are performed to determine its physical factors. Since diagnostic criteria for some diseases such as sialorrhea, subjective xerostomia, and BMS are still incomplete, many physicians believe that these conditions are not related to mental disorders, which can hurt patients. Such doctors visit the patients regularly and take care of them, prescribe some laboratory tests, take invasive measures, and cause physical damages that are sometimes irreparable, while it is believed that BMS should only be diagnosed when there is no doubt about mental problems as the root causes of complaints. In the present study, the frequency of complaints, the severity of stressful events, the mean severity of complaints, and the frequency of stressful events were compared between patients with BMS and the ones whose complaints had organic and justifiable root causes. As noted, there were no age and gender differences between the two groups. The frequency of complaints was significantly different in the two groups; in other words, patients with BMS had more than one type of complaint. The mean severity of complaints in the control and case groups was 4.97 ± 1.79 and 7.73 ± 1.48, respectively, which had a significant difference. The severity of complaints ranged from severe to moderate in patients with BMS, although the severity of complaints in the control group was milder, according to Abetz and Savage.[@CIT0018] There was a significant difference in the duration of complaint between the two groups; in other words, patients with BMS complained for more than 2 years, and the ones in the control group complained for less than 6 months. By analyzing the data obtained from the Holmes-Rahe questionnaire, a significant difference was observed in the frequency of stressful events between patients with BMS and controls; ie, patients with BMS had more stressful events than controls. The study results showed that the mean severity of stressful events was significantly different between the two groups. The mean severity of stressful events in the case and control groups was 100.37 ± 39.48 and 23.73 23.72, respectively. Although some studies evaluated the association of chronic sensory processing disorders with mental root causes with psychological disorders, a more comprehensive and complete checklist was designed in the present study to deal with such patients. Stressful events that cause psychological disorders vary in societies and cultures, and their identification can highlight the activity of relevant organizations such as the Ministry of Health in struggling against the root causes and providing mental health. The Holmes-Rahe questionnaire used in the current study was not compatible with the norms of Iranian society; since it categorizes stresses and psychological pressures in general, it is suggested that a more detailed questionnaire be designed and evaluated in accordance with the standards of Iranian society. However, in the present study, fluctuations in economics were the major cause of stressful events in patients. To the best of authors' knowledge, no study was conducted thus far on the mentioned variables in patients with BMS. Suresh et al examined the frequency of BMS, lichen planus, and aphthous stomatitis in patients with depression and showed that the rate of BMS in such patients was greater than that of the ones with other diseases. Furthermore, patients with depression (3.01%) were more prone to BMS than the ones with anxiety (2.87%). It can be concluded that the severity of the stressful events plays an important role in the incidence of various psychological disorders. In the present study, the severity of stressful events was greater in the BMS group than the control group.[@CIT0019] Results of the study by Mollashahi et al were almost similar to those of the present study in terms of the contribution of psychological factors in the incidence of BMS; however, the patients in their study complained of burning, but the ones in the present study had other types of complaints, which their frequencies were considered. Farhad Mollashahi et al concluded that the frequencies of anxiety, depression, somatic, and etiological factors were greater in patients with BMS than the controls, which was consistent with the results of the present study.[@CIT0020] The study by de Souza et al examined the relationship between mental disorders and BMS. They concluded that patients with BMS may have specific psychological characteristics. Psychometric measurements may be helpful in screening mental disorders as well as evaluating treatment outcomes. In case of psychiatric symptoms, patients should be treated appropriately; consistent with the results of the present study.[@CIT0021] Another study by Lopez-Jornet et al examined the quality of life and its effect on BMS. They concluded that the low quality of life increases the risk of BMS. Factors reducing the quality of life are stress, anxiety, etc. The results of their study confirmed those of the present study. The current study analyzed the frequency of different types of stressful events and their severity in patients with BMS and controls.[@CIT0022] According to the abovementioned points, the incidence of stressful events and their mean severity were higher in patients with BMS than the controls. Furthermore, the severity of complaints was higher in patients with BMS. Therefore, there was a direct relationship between the incidence of BMS and stressful events, and the underlying stressor was also found in the current study. These complaints suggested psychological pressure on people. Patients with BMS having these types of complaints should be identified; such patients should be referred to a psychiatrist or consultant. The present study aimed at objectifying mental problems as the root cause of complaints in many patients and introducing a way to identify them; since accurate diagnosis of patients with BMS requires sufficient knowledge and their thorough history, doctors and dentists can avoid requiring radiographs and unnecessary invasive treatments by accurate diagnosis or suspicion of BMS.

Conclusion {#S0005}
==========

There was a significant difference regarding the frequency of complaints, the type and severity of stressful events among the patients with BMS and healthy individuals referring to the clinic of Zahedan School of Dentistry. Hence, there was a direct relationship between stressful events and the incidence of BMS. Patients with BMS refer to the clinic complaining of burning as well as other complications; thus, dentists should recognize these types of complaints and believe in their mental root causes. If they cannot precisely diagnose these complaints or are doubtful about their causes, they should refer patients to a periodontist to avoid unnecessary expenses and damages and guide them to an appropriate psychological treatment. The psychiatrist should remove or deal with stressful events since if they are not removed, the patient is not treated completely. It is suggested to perform future studies with larger sample sizes on BMS. As it says "manage sensation and pain before it manages you"; therefore, it is very crucial to identify and diagnose sensation and pain and its related disorders to bring about the right and effective method of pain control. It is imperative for medical and dental practitioners to address patient's daily chief complaint and deliver the most effective treatment.
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